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ABSTRACT 
The study of water quality at Galing River, Kuantan was conducted to determine 
the water quality status of the Galing River based on NWQS standard introduced by the 
Department of Environment (DOE) and Water Quality Index (WQI). In this study, five 
stations were selected for sampling and the standard methods were used for analysis. 
For sampling method, the water samples were taken twice a month starting on 
September until November. A total of eleven water quality parameters were assessed to 
obtain the quality at Galing River, which included physical, chemical and biological 
parameters. These parameters were pH, dissolved oxygen, temperature, turbidity, total 
suspended solids (TSS), biochemical oxygen demand (BOD), chemical oxygen demand 
(COD), ammonia nitrogen, heavy metals test, total coliform and Escherichia coli. Based 
on results it is found that Galing River was classified under class IV according to the 
WQJ, which the river water is suitable for irrigation only. The study revealed that 
sample station located in the commercial area showed the highest level of river 
pollution. River pollution was driven by the high content of contaminants and it was 
reduced the oxygen content in the water. Through the testing of heavy metals found that 
there was a high concentration of ferum and cadmium and it may affect the human 
health and environment. Precautions should be taken immediately by the authorities to 
control water pollution at Galing River and it should be supported by all parties.
ABSTRAK 
Kajian mengenai kualiti air di Sungai Galing, Kuantan telah dijalankan untuk 
menentukan status kualiti air Sungai Galing berdasarkan NWQS, di mana standard yang 
diperkenalkan oleh Jabatan Alam Sekitar (JAS) dan Indeks Kualiti Air (WQI). Dalam 
kajian mi, lima buah stesen telah dipilih untuk pensampelan dan kaedah piawai 
digunakan untuk analisis. Bagi kaedah pensampelan, sampel air telah diambil sebanyak 
dua kali bermula pada September hingga November. Sejumlah sebelas parameter kualiti 
air telah dinilai untuk mendapatkan kualiti di Galing Sungai , termasuk fizikal, kimia 
dan parameter biologi. Parameter mi adalah pH, oksigen terlarut , suhu, kekeruhan, 
jumlah pepejal terampai (TSS ), permintaan oksigen biokimia (BOD ), permintaan 
oksigen kimia ( COD), ammonia nitrogen, ujian logam berat , jumlah koliform dan 
Escherichia coli. Berdasarkan keputusan didapati bahawa Galing Sungai dikelaskan di 
bawah kelas IV mengikut WQI , di mana air sungai hanya sesuai untuk pengairan 
sahaja. Kajian mi mendedahkan bahawa stesen sampel yang terletak di kawasan 
komersial menunjukkan tahap tertinggi pencemaran sungai. Pencemarah sungai 
didorong oleh kandungan yang tinggi bahan cemar dan ia mengurangkan kandungan 
okigen dalam air. Melalui ujian logam berat mendapati bahawa terdapat kepekatan 
yang fihggi ferum dan cadmium dan ia boleh memberi kesan kepada kesihatan manusia 
dan alam sekitar. Langkah berjaga-jaga perlu diambil dengan segera oleh pihak 
berluasa untuk mengawal pencemaran air di Sungai Galing dan ia perlu disokong oleh 
semua pihak.
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CHAPTER 1 
INTRODUCTION 
1.1 INTRODUCTION 
Water is very important to us and is an invaluable natural resource. Water used 
for all things such as for drinking, producing food, source for generating electricity, 
irrigation and so on. In Malaysia, it has many areas of rivers and streams, but day by 
day the problem with rivers and surface water are increasing. This problem can affect 
our life because some of disease is causing from water. Clearly shows that the entire 
water problem is related with quality of water, much of rivers was threatens caused by 
human activities. 
Malaysia is the one of country which is rich with the development, contributing 
much of manufacturing process. But, Malaysia was facing with problem of water 
polluted every year. In 2010, a total of 1,055 water quality monitoring stations located 
at 570 rivers were monitored. Out of these 1,055 monitoring stations, 527 (50%) were 
found to be clean, 417 (40%) slightly polluted and 111(10%) polluted and the number 
of clean rivers decreased from 306 rivers in 2009 to 293, slightly polluted rivers 
decreased from 217 in 2009 to 203 while the number of polluted rivers increased to 74 
from 54 according of Department of Environment (DOE, 2010). 
Surface water resources have played important an important function throughout 
history in the development of human civilization. About one third of the drinking water 
requirement of the world is obtained from surface sources like rivers, canals and lakes. 
But, these sources serve as the best sinks for the discharge of domestic as well as 
industrial waste. Water pollution in Malaysia increase every day and most of the river
I 
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cannot meet Class 1 according to Water Quality Index (WQI). This problem is lead to 
scarcity of clean water for drinking water purposes and effect human life and 
environment. 
The source of water pollution can be divided into two which is by point sources 
and non- point sources. Point sources involved the wastewaters that are discharged from 
known sources at an identifiable point such as sewage treatment plants, manufacturing 
and agro industries also animal farm. The pollution happened at this source can be 
reduced by the proper wastewater treatment prior to discharge. Meanwhile, non-point 
sources are characterized by multiple discharge points such as agricultural runoff and 
surface runoff. The reduction if pollution for this source is by changing in land use 
practices. 
1.2 PROBLEM STATEMENT 
Department of Irrigation and Drainage was classified that the status water 
quality of Galing River was in Class IV based on DOE-WQI which is suitable for the 
irrigation only not suitable for drinking and fishery right now, the Galing River was 
identified as the dirties river in Pahang and it's happened because of the impact from the 
development increased day by day. The main reason contribute with river pollution at 
Galing River are industrial waste, unsystematic removal rubbish, improperly function of 
sewage treatment plants. 
The number of polluted river was increased every year but the public still not 
realize the effect of river pollution to their life. The publics and government are 
conscious about the future of rivers. Our government was advised that we should 
protect the richest of water resource which important to our life and health. 
Galing River serves important natural resources for the people living around the 
area, Basically, Galing River is the main drainage system of the eastern town of 
Kuantan and it has tributaries with Small Galing River. The main problem of river 
Pollution faced right now at Big Galing River according the report from Department of 
Environment. There has lots of residential area, industries area along the river and also
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near with commercial centre at Kuantan. The upstream of the Galing River located at 
Semambu area meanwhile for the downstream located at Tanjung Api area. 
Usually, the industrial area and commercial area will provide much of waste 
from the multiple activities such as at industrial area it contribute with the multiple kind 
of factory like a food and drink making, petrochemicals, oil and gas and so on. 
Meanwhile for the commercial area it involved with the economy activities such as 
shopping mall, hotels, building shop and other. All the activities will provide many of 
waste and it will discharge directly into the river, so the water quality of river will 
disturbed caused by all the wastes. 
1.3 OBJECTIVES OF STUDY 
The objectives of this study are listed below: 
I. To determine the water quality status of the Gating River at Kuantan, Pahang 
II. To classify the water quality based on Water Quality Index (DOE- WQI). 
1.4 SCOPE OF STUDY 
The scope of study for this research is at Galing River and located in Kuantan, 
Pahang. The purpose of this research is to identify the water quality satus of Galing 
River and classify the water quality based on Water Quality Index (DOE-WQI). The 
classifying of water quality based on WQI it will involve six parameters which are 
biochemical oxygen demand (BOD), chemical oxygen demand (COD), ammonia 
nitrogen (NH3), total suspended solids, dissolved oxygen and pH. The sample will 
contribute with test which is it will divide into two tests, in - situ test and laboratory 
test. For in- situ test it will contribute with dissolved oxygen (DO), pH, temperature and 
turbidity. Laboratory test will included biochemical oxygen demand, chemical oxygen 
demand , ammonia nitrogen , total suspended solid, E-coli, total coliform and also 
heavy metal test. The quality of water will be classified follow the standard. In this 
research the standard for water quality determined from Department of Environment
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which is National Water Quality Standard (NWQS) and to classify the water is based on 
Water Quality Index. The quality of water can be known after done both of in-situ test 
and laboratory test. 
1.5 SIGNIFICANT OF STUDY 
The significant of this study are: 
1. This research will help to know the water quality status of the Galing River 
based on Malaysia standard, National Water Quality Standard practiced by 
Department of Environment and classifying water quality based on Water 
Quality Index. 
II. The research will proved the level of pollution of Galing River and identify the 
sources of the river pollution. 
III. The data established from the research is helpful for the government in policy 
making.
CHAPTER 2 
LITERATURE REVIEW 
2.1 INTRODUCTION 
Water is the essential part of the environment and living beings. The earth is like 
a water planet which is as 71% of the earth is covered with water. But, fresh water 
which is only 2.5% of all water is a scarce resource of the earth and again the water 
which is available for use is only 0.4% of total fresh water as like as tea spoon that 
represent the available water (Nasly et al., 2013). But, this little of fresh water was in 
danger situation because of the pollution of water and usually river water was 
threatened. The government should take precautions with this problem before it 
becomes worse. 
Unlike distilled or deionized water all drinking water supplies will contain a 
range of dissolved chemical compounds. Even rainwater which is the purest water, 
found naturally it contains a wide range of ions and cations (Bao, 2010). Water is very 
i
mportant to us, its use in all human activities and is important to the public to get the 
clean and safe water. But to ensure its, the water resources need to care first because the 
cleanest of water is depending on the condition of water resources. Having good water 
quality is important for a healthy river and ecosystem. Several basic conditions must be 
to meet for aquatic life to thrive in the water. When these conditions are not optimal, 
species populations become stressed and when conditions are poor, organisms may die 
(DID, 2011).
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2.2 RIVER POLLUTION IN MALAYSIA 
Nowadays, Malaysia gets in trouble.wjth the problem of river pollution which 
occurs every year even though it has the reduction of the percentage of Polluted River 
according to the report by the Department of Environment, the river water quality in 
terms of Water Quality Classification Index had shown a slight improvement in 2011. 
The percentage of clean rivers had increased from 51% (2010) to 59% in 2011. The 
percentage of polluted river had decreased from 13% in 2010 to 8% in 2011 (DOE, 
2011). But the precaution must be considered to ensure that the cleanest of river water 
for the benefit to our next generation. 
The water pollution is not only affects the water quality but also threats human 
health, economic development and social prosperity. River basins are highly vulnerable 
to pollution due to absorption and transportation of domestic, industrial and agricultural 
wastewater, therefore, it is significant to control the water pollution and to monitor the 
water quality (Reza and Singh, 2010). The large quantity of water resources available in 
the catchment but it's didn't guarantee adequate supply to all users because of the river 
Pollution. The increasing of development will affect the normally changed the quality 
runoff within the catchment area, hence it affects the water quality of the river. 
2.2.1 Source of River Pollution 
The source of river pollution can be determined with two types which are point 
sources and non-point sources Generally, wastewater from the residential, industrial 
and c
ommercial areas causes the bad smell, especially in the garbage area and it will 
effects more the water quality of the river during raining season. Most of the sources of 
river pollution caused by the human activities and this is can't be denied even though 
some of the sources come from the natural sources. The government and public must 
take a pr
ecaution of this problem before it becomes worse and need hard way to solve it.
2.2.1.1 Point Source Pollution 
The wastewater generates from the industrial area and sewage treatment plant 
classifies as a point source. Pollution from the point source is relatively easy to quantity, 
impacts can be directly evaluated (Cech, 2005, p.114). Some of industrial and sewage 
treatment plants connect directly to a water body and create point source pollution, but 
not all pipes create point source pollution. This term does not include agricultural storm 
water discharges and return flows from irrigated agriculture. 
2.2.1.2 Non-Point Source Pollution 
A non-point source generally results from land runoff, precipitation, atmospheric 
deposition, drainage, seepage or hydrologic modification. Usually it generated from the 
broad, diffuse source that can be very difficult to identify and quantify. Non-point 
sources pollutants enter the rivers, lakes and other water bodies through surface and 
groundwater movement (Cech, 2005, p.1 15). 
States report that non-point source pollution is the leading remaining cause of 
water quality problems. The effects of nonpoint source pollutants on specific waters 
vary and may not always be fully assessed (EPA, 2012).
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2.3 RIVER CLASSIFICATION 
In Malaysia, the Department of Environment was developed the standard to 
analyze the water quality status of the river which is National Water Quality Standard. 
Classifying of the water quality status is used Water Quality Index (DOE-WQI) to 
classify the class of the river and to classify the water it use six parameters which are 
dissolved oxygen, biochemical oxygen demand, chemical oxygen demand , ammonia 
nitrogen, total suspended solids and pH. The data obtained from all the six parameters 
will determine the class of the river which it shows the level of river pollution. Both of 
standard National Water Quality Standard and Water Quality Index use the class I, II, 
III, IV and V to categorize and classified the water quality status. Normally, for the 
class I it shows the river is excellent in water quality and for class V it shows the river 
poor in water quality. The river standard based on NWQS is shown and the 
classification of river based on DOE- WQI shows in the Appendix A.
8 
9 
2.4 WATER QUALITY PARAMETERS 
Having good water quality is important for a healthy river and ecosystem. 
Several basic conditions must be met for aquatic life to thrive in the water. Thus, 
various water quality parameters need to be measured in order to determine the health 
of the river water so that it is safe to use for any purpose (DOE, 2011). In order to 
develop a water quality or river index, there are several parameters that need to be 
considered. These parameters can be divided into three groups, which are physical, 
chemical and biological. 
2.4.1 Physical Parameters 
There are many types of physical parameters such as temperature, turbidity; total 
dissolved solids, total suspended solids, which used for the evaluation of water quality 
(DOE, 2011). Each of the parameters has significant impact on the water quality. The 
water temperature is a measure of the heat content of the water mass and influences the 
growth rate and survivability of aquatic life. 
2.4.1.1 Temperature 
Temperature can exert greater control over aquatic communities. If the overall 
water body temperature of a system is altered, an aquatic community shift can be 
expected. In water above 30 °C, a suppression of all benthic organisms can be expected. 
Many of the physical, biological, and chemical characteristics of a river are directly 
affected by temperature
.
 Most waterborne animal and plant life survives within a certain 
range of water temperatures, and few of them can tolerate extreme changes in 
temperature (WSDE, 2002). 
Temperature can affect the water quality parameters. The concentration of 
Chemical and Biological Oxygen Demand are relatively relate to the temperature, by 
increasing the temperature the concentration for both parameters will be increased. 
13
esides, the increase of heat in the water can reduce the ability of dissolved oxygen and 
affect the aquatic species in the water. When dissolved oxygen drop below 4 to 5 mg/L,
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most of the fish will kill and if dissolved oxygen is completely removed all fish and 
other aquatic life are driven out and killed. 
2.4.1.2 Turbidity 
Turbidity indicates the amount of fine particles suspended in water. High 
concentrations of particles can damage the habitats for fish and other aquatic organisms 
(Said et al., 2004). Turbidity is more concern with aesthetic point of view. High 
turbidity water shortens the filter runs. Many pathogenic organisms may be encased in 
the particles and protected from the disinfectant (Avvannavar and Shrihari, 2007). 
Turbidity may be due to organic or inorganic constituents. Organic particulates may 
harbour microorganisms. Thus, turbidity conditions may increase the possibility o' f 
waterborne disease. Nonetheless, inorganic constituents have no notable health effects. 
2.4.1.3 Total Suspended Solids 
Total suspended solids (TSS) are an indication of the amount of erosion that 
took place nearby or upstream. This parameter would be the most significant 
measurement as it would depict the effective and compliance of control measures e.g. 
riparian reserve along the waterways. The series of sediment changes that can occur in a 
water body may change the composition of an aquatic community. First, a large volume 
of suspended sediment will reduce light penetration, thereby suppressing photosynthetic 
activity and algae. This leads to fewer photosynthetic organisms available to serve as 
food sources for many invertebrates. As a result, overall invertebrate numbers may also 
decline, which may then lead to decreased fish populations. Sediment deposition may 
also affect the physical characteristics of the stream bed. Sediment, which is generally 
negatively charged, attracts positively charged molecules. Some of these molecules 
Phosphorus, heavy metals, and pesticides are pollutants. These positively charged 
Pollutants are in equilibrium with the water column and are often released slowly into 
the water resource
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2.4.2 Chemical Parameter 
Chemical parameters will be contribute with pH, dissolved oxygen, biochemical 
oxygen demand , chemical oxygen demand , ammonia nitrogen, total nitrogen and 
heavy metal are used to determine the water quality. 
2.4.2.1 pH 
The parameter of pH is a measure the degree of acidity or alkalinity relative to 
the ionization of water sample. By definition, the pH scale is the concentration of the 
hydrogen ion. Most pH readings range from 0 to 14. Water with pH less than 7 are 
acidic, while water with pH greater than 7 alkaline. Most natural waters will have pH 
values from pH 5.0 to pH 8.5; the acidic, freshly fallen rain water may have a pH value 
of 5.5 to 6.0. If it reacts with soils and minerals containing weak alkaline materials, the 
hydrogen ion concentration will decrease. The water may become slightly alkaline with 
a pH of 8.0-8.5. Water is more acid in the range 5.0 and more alkaline in the range 8.5 
to 9.0 so it should be viewed with suspicion. Sudden changes in pH values serve as 
warning signals that water quality may be adversely affected through the introduction of 
contaminate. 
2.4.2.2 Dissolved Oxygen 
The dissolved oxygen concentration depends on the physical, chemical and 
biochemical activities in the water body, and its measurement provides a good 
indication of water quality. It can range from 0-18 parts per million (ppm), but most 
natural water systems require 5-6 parts per million to support a diverse population. 
When organic matter such as animal waste or improperly treated wastewater enters a 
body of water, algae growth increases and the dissolved oxygen levels decrease as the 
plant material dies off and is decomposed through the action of the aerobic bacteria. 
Changes in dissolved Oxygen concentrations can be an early indication of changing 
Conditions in the water body.
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The concentration of dissolved oxygen relates to the temperature reading. The 
aquatic species can be live in the water with the DO above 5 mg/L but when in it drop 
below 5 mg/L, the aquatic life will be hard to survive because the concentration of 
oxygen was low and difficult for them to live in the water. 
2.4.2.3 Biochemical Oxygen Demand 
Biochemical oxygen demand (BOD) is usually defined as the quantity of oxygen 
utilized by a mixed population of microorganisms to biologically degrade the organic 
matter in the wastewater under aerobic condition. The term of decomposable may be 
interpreted as meaning that the organic matter can serve as food for the bacteria and 
energy is derived from its oxidation. This is very important parameter in water pollution 
control. It is used as a measure of organic pollution as a basis for estimating the oxygen 
needed for biological processes and as an indicator of process performance. The BOD 
test provides a rough idea of how much biodegradable waste is present in the water 
(WSDE, 2002). 
2.4.2.4 Chemical Oxygen Demand 
Chemical oxygen demand (COD) is a measure of the capacity of water to 
consume oxygen during the decomposition of organic matter and the oxidation of 
inorganic chemicals such as ammonia and nitrite. It is a measurement of the oxygen 
equivalent of the materials present in the wastewater that are subject to oxidation by a 
strong chemical oxidant. When wastewater contains only readily available organic 
bacterial food and no toxic matter, the COD test results provide a good estimate of BOD 
(Biochemical Oxygen Demand) values. Chemical oxygen demand (COD) test is 
commonly used to measure the amount of organic and inorganic oxydizable compounds 
in water. Most applications of COD determine the amount of total oxidizable pollutants 
found in surface water, making COD a useful measure of water quality. It is expressed 
in milligrams per litre (mg/L) which indicates the mass of oxygen consumed per litre of 
the Solution
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2.4.2.5 Ammonia Nitrogen 
Ammonia nitrogen (NIH3 -N) is an inorganic dissolved form of nitrogen that can 
be found in water and is the preferred form of algae and plant growth. Ammonia is the 
most reduced form of nitrogen and is found in water where dissolved oxygen is 
lacking. When dissolved oxygen is readily available, bacteria quickly oxidize ammonia 
to nitrate through a process known as nitrification. Other types of bacteria produce 
ammonia as they decompose dead plant and animal matter. It will depend on 
temperature and pH (a measurement of acidity), high levels of ammonia can be toxic to 
aquatic life. 
High pH and warmer temperatures increase the toxicity of a given ammonia 
concentration. High ammonia concentrations can stimulate excessive aquatic 
production and indicate pollution. So, ammonia nitrogen is a measure for the amount of 
ammonia, a toxic pollutant often found in landfill leach ate and in waste products, such 
as sewage, liquid manure and other liquid organic waste products. It can also be used as 
a measure of the health of water in natural bodies such as rivers or lakes, or in man-
made water reservoirs. The term is used widely in waste treatment and water 
purification systems. 
2.4.2.6 Selected Heavy Metal Test 
Heavy metal testing is a part of chemical parameter in term of to classify the 
water quality. Metals occur naturally and become integrated into aquatic organisms 
through food and water. Trace metals such as copper, selenium, and zinc are essential 
metabolic components at low concentrations. However, metals tend to bio accumulate 
in tissues 
and prolonged exposure or exposure at higher concentrations can lead to 
il lness. Elevated concentrations of trace metals can have negative consequences for both 
wildlife and humans. Human activities such as mining and heavy industry can result in 
higher co n
centrations than those that would be found naturally (Carr and Neary, 2006).
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The heavy metals normally occurring in nature are not harmful to our 
environment because they are only present in very small amounts (Sanayei et al., 2009). 
However, if the levels of these metals are higher than the recommended limits, their 
roles change to a negative dimension. Human beings can be exposed to heavy metal 
through direct and indirect sources such as from food, drinking water, exposure to 
industrial activities. Drinking water is one of the important sources of heavy metals for 
humans. Concentration of the heavy metal ions in drinking water is generally at mg/L. 
Through this project is to determine the concentration of heavy metals of ferum, 
cadmium, zinc, manganase and lead by using Atomic Absorption Spectrophotometer. A 
selection of heavy metals is related to the land use at the sample station where, there 
have industrial area, commercial area and also residential area. Knowing that, ferum is 
occurring at industrial area which is from the corrosion materials and also can be from 
natural deposits. Usually it colourless and when iii's exposed to air the water turn to 
cloudy and when too much exposed with since it can affect the human body system. 
Meanwhile cadmium occurs mostly in associations with zinc and gets into the 
water from corrosion of zinc coated pipes and fitting (Gebrekidan et al., 2011). The 
higher concentration of heavy metals known have a toxic potential. Usually, the main 
sources of cadmium are from industrial activities and the small quantities of cadmium 
cause adverse change in the arteries of human kidney. Zinc occurs from the industrial 
area also and the presence is related to cadmium. The high concentration of zinc can be 
toxic to the organism (Gebrekidan et al., 2011). Manganese and lead are most 
significant of heavy metals because it is toxic and can be harmful to human health. Both 
of ions are occurring together with ferum, where lead usually through in corrosion of 
P l
umbing materials. The high concentration of lead in the body can cause death or 
p
ermanent damage to the human body system (Hanaa et al., 2000).
